To assess the performance of the Gram negative-specific antibiotic temocillin in 14 polymethylmethacrylate (PMMA) bone cement pre-loaded with gentamicin, as a strategy for local 15 antibiotic delivery. 16
Introduction 34
In the UK during 2012, bone cement was used in 54% of total primary hip replacements (including 35 gentamicin resistant organisms such as ESBL-producers, possibly in revision surgery in patients with
Temocillin was added at varying concentrations to gentamicin-containing Refobacin Bone Cement R 59 (Biomet). Bone cement was mixed in a HiVac mixing bowl according to manufacturer's instructions 60 and set in 5 mm × 9 mm diameter plastic moulds. Bone cement was allowed to cure for 1 h then 61 stored at -20°C. The bone cement samples were submerged in 0.1 M ammonium acetate solution and 62 aliquots taken at 0, 1, 2, 6, 24, 48, 72, 168 and 336 h (14 days). Eluted temocillin and gentamicin 63 concentrations were quantified by LC-MS using a Phenomenex Luna C18 (2) column coupled to a 64 analysis showed an interday coefficient of variation (%CV) ranging from 0.98 -5.33 and an intradayhours of bone cement elution assays were pooled, separated from gentamicin by fast protein liquid 82 chromatography using a HiTrap SP 5mL ion exchange column (GE Healthcare) and MICs for a 83 number of Escherichia coli strains determined by broth micro-dilution method. 13 The MIC values for 84 eluted temocillin were compared to the MIC values for a standard temocillin solution determined 85 using the same method. Impact analysis of bone cement samples was carried out using a Charpy-type 86
Hounsfield plastic impact testing apparatus 14,15 and statistical analysis was carried out using Analysis 87 of Variance function in Microsoft Excel software. 88
Results

89
Kinetics of antibiotic elution 90
When bone cement samples containing temocillin at various concentrations and gentamicin at 1.25 % 91 (w/w) were placed in buffer solution to allow elution of the antibiotic, the highest concentration of 92 eluted temocillin was 3051 ± 264 mg/L after 336 h (14 days) in eluate from the cement samples 93 containing temocillin at 10% (w/w) (Fig. 1b) . Similar samples containing 5% and 1.25% (w/w) 94 temocillin produced lower concentrations of temocillin, at 1337 ± 427 mg/L and 327 ± 91 mg/L, 95 respectively, after 336 h (Fig. 1b) . In contrast gentamicin concentration was highest from the cement 96 sample containing 1.25% temocillin (1380 ± 290 mg/L of gentamicin after 336 h) (Fig 1d) . The 97 samples containing 5% and 10% temocillin gave 400 ± 170 mg/L and 490 ± 180 mg/L of eluted 98 gentamicin, respectively, after the same period of elution. Table 1 . MICs for a range of E.coli strains determined by broth microdilution method using eluted temocillin and standard antibiotic solutions.
A Temocillin samples eluted during the first 24 hours of bone cement elution assays were pooled and separated from gentamicin using ion exchange chromotography. The concentration of temocillin was quantified by HPLC and serial dilutions of the purified temocillin used to determine MICs.
